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Because the number of wireless systems and services has been increased rapidly, 
we are short of frequency resources now. To utilize the frequency resource efficiently, 
modern communication system widely uses high-order modulation and multi-carrier 
transmission. However, these multi-carrier signals are envelope-varying signals with 
high peak-to-average power ratios (PAPRs), which usually lead to the sacrifice of the 
system’s power efficiency in order to meet the linearity requirements. Digital 
predistortion (DPD) technology is a commonly used linearization technology for 
power amplifier and can effectively compensate the PA nonlinear distortion. This 
paper concerns about the wideband multi-channel DPD, which is different from the 
traditional narrow band DPD. It both concerns about the intra-band and inter-band 
distortion and presents using the particle swarm optimization (PSO) algorithm to 
increase the ability of restraining harmonic and the third-order intermodulation (IMD3) 
distortion. 
In this paper, the first DPD structure reduces the spectral regrowth of the 
fundamental signal at the carrier frequency （ 0 ） and removes the harmonics 
（ 0 02 ,3 ,  ） at the same time. The DPD structure is composed of multiple DPDs 
centered at integer multiples of 0 . The DPD at 0  is for removing spectral 
regrowth of the fundamental signal, and the others are for harmonic reduction. The 
coefficients of each DPD are calculated by PSO. The second DPD structure uses 
independent processing cells to compensate for the intra-band and inter-band 
distortion of nonlinear multi-carrier transmitters. This band-selective feature of the 
second DPD technique significantly reduces the minimum sampling rate requirements 
of analog-to-digital and digital-to-analog converters, which are a critical issue for the 
conventional single-band DPD techniques dealing with wideband signals. The 
band-selective DPD system builds models for intra-band distortion and inter-band 















multiple input signals perfectly. The inter-band model uses signal injection method 
with PSO to restrain IMD3 and has a better result. We use different PSOs for different 
optimization problems and do some research for the relevant PSO. 
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